This Cochrane review supports existing recommendations for risperidone and advances understanding of the use of valproate in patients with schizophrenia who are agitated or aggressive.
The review in this month's Cochrane Corner (Ostinelli 2018) concerns the use of risperidone in situations that might be described as acute tranquillisation rather than rapid tranquillisation, covering the time period up to 8 weeks after presentation with agitation or aggression in psychosis.
Risperidone
Risperidone, like haloperidol, is a product of the creative genius of Paul Janssen , the Belgian physician and chemist and founder of the Janssen pharmaceutical company, now part of Johnson & Johnson.
Haloperidol, a butyrophenone with antipsychotic properties, had been synthesised in 1958 as a variant of the pethidine molecule and became widely used in treating acute schizophrenia and mania (Chou 1996) , including as parenteral injections for acutely disturbed people with psychosis ('rapid tranquillisation') and as the standard comparator treatment in trials of new drugs in schizophrenia.
The occurrence of neurological (Parkinsonian) side-effects with older ('neuroleptic') antipsychotics, including haloperidol, stimulated the development of alternative drugs, called 'atypical,' 'second generation' or 'new', to avoid these side-effects. Risperidone is a newer antipsychotic that was developed by Janssen Pharmaceuticals and marketed from 1993.
The newer antipsychotic drugs may be classified according to the breadth of their pharmacological activity. The term serotonin and dopamine receptor antagonist (SDRA) is used to describe several, including risperidone, which is structurally similar to haloperidol.
Risperidone is an antagonist of dopamine D 2 and serotonin 5-HT 2A receptorsas are many other new antipsychotics. It also blocks histamine H 1 , noradrenaline (NA) alpha-1 and alpha-2 but not acetylcholine (ACh) receptors.
Unfortunately, risperidone, unlike haloperidol, is not available as a short-acting injection, but as tablets, rapidly dissolving orodispersible tablets and oral solution. There is no evidence that the last two are absorbed more quickly than standard tablets but they provide greater assurance of ingestion. Oral risperidone is subject to disintegration, dissolution, absorption and hepatic first-pass metabolism and cannot act as quickly as intramuscular haloperidol.
Risperidone in meta-analyses and network meta-analyses in mania and schizophrenia
In the treatment of schizophrenia, risperidone has greater efficacy than haloperidol and fewer extrapyramidal side-effects (Leucht 2013) . However, it is not known whether this superiority applies to rapid tranquillisation.
By contrast, for reducing the symptoms of mania, no antipsychotic has proved to have greater efficacy than haloperidol but risperidone has comparable efficacy and is better tolerated (Cipriani 2011) . considered unethical'. An anticholinergic drug such as procyclidine or the sedative anticholinergic antihistamine promethazine should be combined with haloperidol. For oral use risperidone is widely seen as the modern equivalent of haloperidol with fewer extrapyramidal side-effects.
National Institute for Health and Care Excellence (NICE) guidelines on rapid tranquillisation do not mention specifically the use of risperidone. The 2005 guidelines (National Collaborating Centre for Nursing and Supportive Care 2005) recommended oral antipsychotics without specifying a particular drug. The updated edition of these guidelines (National Collaborating Centre for Mental Health 2015) does not include discussion of oral medication, having re-defined rapid tranquillisation as the use of intramuscular medication only (see Cookson 2018).
A consensus statement from the American Association for Emergency Psychiatry (AAEP) concludes: 'In the limited number of studies that have compared oral antipsychotics, the combination of oral risperidone + lorazepam is as efficacious as intramuscular haloperidol + lorazepam, and oral risperidone alone is as efficacious as intramuscular haloperidol alone' (Wilson 2012) .
Joint guidelines from the British Association for Psychopharmacology (BAP) and the National Association of Psychiatric Intensive Care and Low Secure Units (NAPICU) (Patel 2018) on management of acute disturbance address oral medication, which they describe as 'pre-rapid tranquillisation' or 'as required' (pro re nata, PRN), given to avert violence while the agitated patient is still willing to accept oral medication. Risperidone is included as one of the options, along with haloperidol and other alternative agents.
The AAEP statement is justified by reference to studies by Currier et al (2004) , Hsu et al (2010) and Lim et al (2010) . The BAP NAPICU guidelines refer additionally to Lejeune et al (2004) . A study by Potkin et al (2006) , which was not reviewed by the AAEP or BAP NAPICU, also supports use of risperidone. As shown in Tables 1 and 2, four of these studies are randomised controlled trials (RCTs), covering response up to 24 hours (Currier 2004; Hsu 2010; Lim 2010) and over 2 weeks (Potkin 2006) . Only Potkin et al (2006) was placebo-controlled. Lejeune et al (2004) is a patient-choice study, covering the early response up to 2 hours. Only one of these trials (Lim 2010 ) was included in Ostinelli et al's (2018) Cochrane review (Table 2) . Table 1 summarises the other four, with the reasons they were not included. Overall, they point to oral risperidone (usually given in combination with lorazepam) being non-inferior to intramuscular haloperidol from 2 hours to 2 weeks, with some evidence of intramuscular haloperidol being faster.
The Cochrane review
Literature search and analysis Ostinelli et al (2018) obtained articles referring to 70 studies -57 were excluded with reasons, 4 were identified as awaiting assessment and 9 were included in the review. The papers selected are listed in Table 2 . Only one of these (Lim 2010) refers to the first day of treatment. Overall, 89% of participants had a diagnosis of schizophrenia, and 7% bipolar I disorder with or without psychotic symptoms. Of the nine papers only two are published in English (one from Switzerland and one from South Korea). The others are published in journals that are difficult to access from the UK; four have English language abstracts and three are entirely in Mandarin Chinese. Cochrane had translations made. Ostinelli et al are critical of these papers for not containing sufficient details (such as procedures for randomisation, dosage and masking/blinding) and for incomplete outcome data and reporting bias. Only two gave outcome data earlier than 3 days. Most are brief reports lacking detail and accessible conclusions.
Potential debate about the quality of the Chinese trials could be resolved if they were published in fuller detail in journals with recognised peer-review/ refereeing standards and English translations.
Three trials compared risperidone with an active comparatorhaloperidol (oral or intramuscular), quetiapine or olanzapine. However, five trials in China made a comparison between risperidone alone versus risperidone combined with valproate, while the other trial, also in China, examined the effect of combining oxcarbazepine with risperidoneessentially, these six studies are tests of the efficacy of valproate or oxcarbazepine added to risperidone but not of risperidone itself.
The findings of the three active comparator studies (the first three trials listed in Table 2 ) add little about the efficacy of risperidone to what was known from the studies in Table 1 . For patients with schizophrenia accompanied by agitation or aggression who are willing to take oral medication, risperidone was not inferior to intramuscular or oral haloperidol in reducing measures of agitation or aggression over periods from 30 min to 96 h. It was inferior to quetiapine at 2 weeks in reducing aggression in one small study.
The new evidence about valproate in treating schizophrenia
In all five studies with valproate, as well as the study with oxcarbazepine, the combination proved more efficacious than risperidone alone in improving measures of agitationpresumed to be psychotically drive and other schizophrenia symptoms ( Table 2) . The time course of improvement was evident from 2 to 4 weeks with oral valproate, and within the first week with intravenous valproate or oral oxcarbazepine.
The Cochrane authors performed a meta-analysis on the valproate studies, concluding that for aggression, there was a clear difference with valproate from 5 days through to 6 weeks. There was also a clear difference in PANSS total scores at 2 and 4 weeks; the difference was seen by 6 weeks on the Positive Symptoms, Negative Symptoms and General Psychopathology Subscales.
Does this change our understanding of management of aggression or agitation in psychosis?
The findings on risperidone are consistent with current guidelines that regard it as a useful alternative to oral haloperidol. It would be of no use in patients requiring urgent tranquillisation, who would have to be given an injection. The findings on risperidone + valproate contrast with the prevailing opinion that there is a lack of RCT evidence that valproate may assist in the management of aggression when added to antipsychotics used for the treatment of schizophrenia (Lindenmayer 2000) . A Cochrane review of valproate for schizophrenia concluded, cautiously, that despite evidence of greater improvement (especially in excitement and aggression) when valproate was added to antipsychotic medications, research was limited and firm conclusions could not be reached (Wang 2016 ).
Conclusions
Paul Janssen was described by Sir James Black as 'the most prolific drug inventor of all time' (Black 2005) . He spoke Mandarin Chinese and set up a pharmaceutical manufacturing plant in Xi'an in Shaanxi province in 1985 (Andersen 2005) .
It is impressive that Chinese psychiatrists have published these studies of risperidone, and they appear to have made a significant contribution to understanding the role of valproate in combination with risperidone in acutely disturbed psychotic patients. However, the research is difficult to access, and contains limited or no English translation. The papers are basically brief communications that lack important details. Only one of these studies (Lim 2010) was sponsored by Janssen.
This Cochrane review has not advanced knowledge to guide clinicians prescribing risperidone for acutely disturbed people with psychosis. It remains reasonable to prescribe the drug on the premise that, for patients with less urgent agitation who are aggressive or violent and are willing to take oral medication, oral risperidone is as efficacious as intramuscular haloperidol in reducing agitation in schizophrenia and mania over a period of 2 to 24 h.
On the other hand, the review has contributed, perhaps unwittingly, to understanding the role of valproate in psychosis accompanied by aggression or agitation, showing its usefulness at least over 8 weeks. In a previous Cochrane review, its use as adjunctive treatment in the management of schizophrenia was concluded to have a limited evidence base (Wang 2016) . However, four of the present studies were not included in that analysis because a Chinese translation was awaited. The benefit claimed here would make the management of aggressive behaviour easier over a period of days rather than hours. It is not clear whether initial loading doses of valproate would hasten the improvement.
Valproate is not recommended for managing aggression in schizophrenia in either NICE (National Collaborating Centre for Mental Health 2015) or BAP NAPICU (Patel 2018) guidelines. Any use of valproate in females should pay very careful attention to the possibility of pregnancy. All prescribers must be aware that it should not be prescribed to women of child-bearing age, because of the risk of harmful effects on the foetus (NICE 2016).
